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Introduction 
Fish is an important food and export commodity for Uganda and indeed the 
whole East African region. Fish production is driven by, among others, availability 
and abundance of suitable fish food resources. Invertebrate constitute one of the 
key food resources for different species of fish. All fish must feed on 
invertebrates as the first external food after absorption of the yolk sac and 
through most of the larval growth. A number of fishes in Lake Victoria including 
mukene (Rastrineobo/a argentea) and some nkejje (haplochromines) species 
depend entirely on a diet of invertebrates throughout life (Mwebaza-Ndawula 
1998) and their productivity and fisheries primarily depends on supply of suitable 
invertebrate food organisms in the environment. Juvenile and sub-adults of the 
commercially important Nile perch, Lates ni/oticus derive over 70% of their 
nutrition from the fresh water prawn, Caridina ni/otica (Ogutu-Ohwayo 1990) and 
many other fish species in the lake incorporate sizeable proportions of their diets 
from invertebrate communities. The micro-invertebrates of Lake Victoria consist 
of crustaceans (copepods and cladocerans) , rotifers and aquatic insect larvae 
while macro-invertebrates consist of molluscs, dipteran larvae and C. ni/otica as 
the major groups. 
Among the factors affecting invertebrate communities are changes in water 
quality and fish fauna . Over the past 4 decades drastic changes in relative 
abundance of key invertebrate taxa have occurred involving decline in 
proportions of calanoid copepods and c1adocerans and increase in those of 
cyclopoid copepods (Mwebaza-Ndawula 1994), C. ni/otica and rotifers. Most of 
the changes are attributed to eutrophication and pollution of the lake as well as 
fish fauna alterations associated with the establishment of the Nile perch in the 
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lake. These changes have implications for the ecological functions of these 
invertebrate groups with respect to fish species that depend on them as a food 
source. 
Objectives of the study 
The overall objective of the current study is to monitor changes in fish stocks, the 
biology and ecology of f ish species of commercial importance and environmenta l 
parameters in Lake Victoria. 
The specific objective was to monitor invertebrate distribution and abundance 




Materials and methods 
Field sampling was carried out at pre-selected grids in zones1-3 in Uganda 
portion of the lake (Fig. 1). Zooplankton and macro-invertebrates were sampled 
by vertical hauls with a plankton net and ponar grab respectively. Caridina 
nilotica (hereinafter to be referred to as Caridina) was sampled by vertical hauls 
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Figure 1. Map of Lake Victoria showing the sampling grids in zones 1-3 
(green shade) in Uganda waters. 
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with a specially constructed net sampler based on a model used for assessing 
Mysis re/ieta in North America. Zooplankton and Caridina samples were 
preserved in 4% formalin while macro-invertebrates were preserved in 70% 
ethanol. In the laboratory each sample was microscopically examined, taxa 
identified, enumerated and data analyzed for taxonomic composition, distribution 
and abundance. 
Composition and occurrence of zooplankton 
Current (July-August 2003) field data was compared with past data of 1993­
1995. Copepods comprising at least 7 cyclopoid and 1 calanoid species were 
encountered in both data sets (Table 1). Among Cladocera, Ceriodaphnia 
eonurta and Diaphanosoma exeisum fitted in this category while among rotifers 
Asp/anehna sp. , Braehionus angu/aris, B. ea/yeif/orus, B. forfieu/a , Euclanis sp. 
Fi/inia spp. Kerate//a spp. Triehoeerea ey/indriea. Chaoborus larvae also occurred 
in both sets. The frequent and persistent occurrence of such taxa in the 
community over the past decade underscores their reliability as prey organisms 
for fish compared to rare ones such as Tropodiaptomus stuh/manni (Copepoda) , 
Maerothrix sp., A/ana sp. (Cladocera) , Syehaeta sp. (Rotifers) and Acarid mites. 
Overall, the data demonstrates relatively stable species richness of zooplankton 
organisms over the past ten years and this provides good prospects for the 
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Table 1. Zooplankton abundance (ind.m-2) in zones 1-3 in Ugandan waters 
of Lake Victoria, July-August 2003. 
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Abundance of zooplankton and species richness 
Relative abundance of different taxa indicated the numerical dominance of 
cyclopoid copepods over all the years of investigation (1993, 1994, 1995 2003), 
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Figure 2. Abundance (ind.m-2) of Caridina niJotica and Chaoborus larvae in 
Uganda water of Lake Victoria, 1993-2003 
Biomass estimates by Mwebaza-Ndawula et al. (2001) from data collected from 
Napoleon Gulf and Bugaia have shown cyclopoids still as the dominant group. 
Dominance of cyclopoid copepods in the zooplankton is commensurate to their 
functional importance as the key forage item for mukene (R. argentea) , one of 
the three commercial fish species in the lake. The increasing rotiferan 
proportion, however, may be signal to further deterioration in water quality as has 
been observed in eutrophic small water bodies in the Victoria basin (Mwebaza­
Ndawula et al. 2003). Depth distribution of organisms indicates increasing 
concentrations from 10 up to 30 metres during 1993-1994 period and the 
numerical superiority of cyclopoid copepods across all depth zones. No clear 
gradient of abundance is shown for the 2003 data. The 1993 data shows rather 
low densities of zooplankton, which may have been due to the mesh dimensions 
(100um) of the net used compared to a mesh of 50um used in the 2003 
sampl ing. Highest densities (up to 1 million ind.m-2) occurred between 20 and 30 
metre depths during1994/95. Low density estimates in the depth zone 10-40 
metres (up to 100,000 ind.m-2) observed in 2003 need confirmation from further 
sampling but may reflect seasonality in abundance. High abundance of 




contrasts sharply with relatively low abundances (300-1600 indo m-2) in the 2003 
data (Fig. 3). The Caridina abundance data over the same years also shows a 
similar trend although inappropriate sampling gear for this particular group 
probably accounts most for the low estimates. Differences in estimates of these 
two macro-invertebrates may also partly be due to the timing of sampling 
especially between day and night times. Usually samples taken at night are 
richer because both chaoborid larvae and Caridina ascend into the water column. 
Further field sampling will hopefully provide more reliable estimates. An 
increasing number of zooplankton species with increasing water depth (10-40 
metres) is apparent (Fig. 3) although this trend is not significant across the 
different depths. 
Composition and occurrence of macro-invertebrates 
Molluscs or water snails is a major taxon in which two broad taxonomic groups 
were recognized: Pelecypoda (5 genera) and Gastropoda (4genera) (Table 2) . 
Diptera is another major group comprising 7 genera including three key lakefly 
larvae: Chaoborus, Chironomus and Clinotanypus. Other common groups 
include Ephemeroptera (mayfly larvae), Odonata (dragonfly larvae) , Trichoptera 
(caddisfly larvae), Caridina, ostracods (bean clams) , Hirudinea (leeches) , 
Oligochaetes (earthworms) and nematodes. Although the type of bottom 
substrate governs the occurrence of most taxa (Mwebaza-Ndawula et al. 2003) , 
several genera are shown to exhibit wide distribution in the lake. These include 
Corbicula sp. (pelecypoda), Bellamya sp. and Melanoides (Gastropoda), 
Clinotanypus and Chaoborus larvae (Diptera) . In terms of ecological functions , 
such widely distributed organisms are presumed to be readily available food 
items to foraging fishes and indeed most of these and others are common items 
in the diets of various fish species (Corbet 1961; Greenwood 1966; Wandera and 
Namulemo, pers comm.). Taxonomic composition data for previous years was 




Table 2. Occurrence of macro-invertebrates at various depth ranges in Lake 
Victoria water (Uganda), Jul - Aug. 2003 
Table 1 Occurence of macro-benthos at various depth ranges 
Taxa Depth ranges (m) 
<10 -20 -30 -40 >40
 
Decopoda 
Caridina nilotica p p p p p 
Diptera 
Ablabesmyia sp p a a a a 
Chironomus spp. p p a p a 
Clinotanypus sp. p p p p a 
Cryptochironomus sp. p p p p p 
Procladius sp. p p p p a 
Tanytarsus sp. a a p a a 
Chaoborus sp. p p p p p 
Mollusca 
Byssanodonta sp. p p p p a 
Gaelatura sp. p a p a a 
Corbicula sp. p p p p p 
Mutera sp. p a a a a 
Sphaerium sp. p p a p a 
Bel/amya sp. p p p a a 
Bulinus sp. p a p a a 
Gabbia sp. p p a a 
Melanoides sp. p p p p a 
Others a 
Povilla adusta p a a a a 
Perithemis sp. (c.t) p a a a a 
Leptocella sp. p p a a a 
Triaenodes sp. p a a a a 
Ostracods p a a a a 
Hirudinea p p a a a 
Oligochaetes p p p p p 
Nematodes a a a a 
Abundance of macro-invertebrates and species richness 
Dipteran larvae are clearly the most numerically abundant taxon (150-500 ind.m­
2) followed by mollusks (100-350 ind.m-2) (Fig. 4). These trends of dominance are 


















< 10 -20 -30 -40 >40 
Depth ranges 
Figure 4. Macro-invertebrate abundance (ind.m-2 ) in zones 1, 2 and 3 in 





Figure 5. Relative abundnce of the macro-invertebrate groups in zones 1 






richness show a gradual decrease of taxa with increasing depth from <10 to >50 
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Figure 6. Relationship between number of macro-invertebrate taxa and 
water depth. 
Abundance data on Caridina indicate wide occurrence of the prawns from 
shallow waters (7 metres) to deep offshore areas (50 metres) (Fig. 7). Higher 
abundances occurred in parts of zone 2 where 238 indo m-2 were recorded 
(Bulago- Kome) compared to 40 indom-2 in zone 1 (White stony-Lunguru) and 71 
indo m-2 in zone 3 (Bugaia-Mwama). In zones 1and 2 highest abundance 
occurred around 15-20 depth zones while in zone 3 highest abundance was 
recorded in >50 metre zone area. No evidence of possible correlation between 
time of sampling and abundance of Caridina is apparent from the data collected 
so far. In any case sampling was done only during daytime because of 
navigational constraints and therefore not much is known about nighttime 
catches when the prawns move from bottom sediments into the water column 
















~- ~ . . . . . . . . .
0'
~ ~~
~ ~~ ~ <$''Q
~ ,0
, '"
Z o ne 1 , July 2 0 03, T i m e b asi s 
50 



















Figure 7. Abundance of Caridina niltica (ind. m ) at three zones in Lake 




The present data indicate stability of taxonomic composition of zooplankton over 
the period 1009 to 2003 and this provides good prospects for the dependent 
pelagic fisheries in the lake. Copepods, mollusks and dipteran larvae exhibit high 
relative abundance in both the past and present invertebrate communities and 
this has ecological implications. Increase in relative abundance of rotifers, 
however, may indicate further deterioration in water quality conditions but more 
field collections are required to confirm the observed trend. Abundance estimates 
for Caridina indicate relatively high abundance of the prawns in areas of the lake 
covering a wide range of water depths while other areas appear to support 
minimal stocks. The factors driving the distribution of Caridina and indeed other 
invertebrate taxa are presently not well understood. Understanding these factors 
would need further extens ive and intensive field collections covering a 24-hour 
cycle along with measurements of basic environmental parameters i.e. column 
water temperature, dissolved oxygen, pH, conductivity etc. and application of 
multivariate statistical analysis to the field data. 
Way forward 
Field collections will continue as per project monitoring plan in order to generate 
further data to confirm or not present observations. Provision of information of 
more applied value will require estimates of production and standing stocks of 
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